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“(k)]nl)illcd”  ]t~ill-cstilllatioll  algol itllll]s rc])rmcllt  a lielv  gcllcrat  iori of rainfall  rctriet’al  sdtc]nes
t h a t  usc l]lcasumncnts  obtainml  frolll  ]~assivc  all(l actilc illstrutlmlts  to  illll)rove  ol] si])gle
illstrulllcllt  retrieval algoritll]m. III tllc  c a s e  o f  tllr ‘1’ro])ica]  l{ain{all  hflcasurilig  Missio]l
(rJ)llMh4),  tlIc ilistrunm]ts  OII tlIe ‘1’l{Mh4 s])acccraft  il~cllidc  al] (act ive) ])]ccil)itat,ion  r a d a r
(1)1{), all SSh4/1-like ]mssivc  Iliicmwavc  radiollictcr  (’I’M]), all AVIII{l{-like c)l~tical-illflalc(l
radio]  mtcr, a light, ning  detection systelll, and  a (loll(l-]a(litttic)]] I)udgct  radio]  llctcr. of tllcso,
o])ly (IIC 1)1{ a n d  tllc  ‘J’h41 call cx])licitly  dctoct  rail) sigtlaturcs  over a Incaliillgful  dyllalnic
ra])gc,  and can clai]]l w e l l - t c s k d  sillglc-illstl(llll(’llt  rctricwtl lIdcls  that  arc Iaqyly b’oicl
of c]lll)iricisln. OJIC w o u l d  cxjwct  that collll)illillg  tllc  1’1{ aIId ‘1’hll ]Ilcasurclnmlts  S11OUIC1
ovcrcmnc the a]nhiguitim  in tllc  sillgl(’-illstl~llll(~llt  r e t r i e v a l s  wllicll  alc duc cssmltially  t o
tl[c  l)rohab]y no]l-uniformly’  f i n d  I)(’a Ills ])rol)lcll],  tllc \llllillO\VIl dro]) size distributio]l,  tllc
attmluati[ig  absorl)tioll, tl)c ]mssiljlc  ])](s(]lc~/al)s ell(c/locatic)]i  of mclti]lg  icc or dry s!low.
‘I)hC difficulty  a r i ses  frolll tlIc  fact  t)]at  tlJc il]]lwrfect  and cssc]ltially  diffmmt 1)1{  and ‘J’hll
okrvatio]ls  of alrilost-tllc-stl  llle ])11(’l)c~lllf:l)(~l~ aw (c)lll~)lc’lllclltaly:  llo~v call OIIC  idc]ltify  t h e
co]l)moll set  of varial~lcs dcscrilwd l~y t lIc ulliol] of t II(’  olmrvat ions, now should  onc  give each
Illcasurmlcnt  the illll)ortalicc ttiat its uliccltai]lty  (or lack t.l]ereof) warl ants, ancl 11OW S11OU1C1
OIIC accou]]t  for  the fact  that ttic  illstrultmlts  did Ilot look at q~]itc the salnc pllcllomeIla?

A  ]jaycsian  approadl  w a s  ado])tcd  k iItll)]clfwtlt t ]Ic idea,  origil]al]y  I)ro])oscd by J. \4~cill-
]I]a]l allcl  11. Kumagai, of making  rnulti~)lc cs~in]atcs  of tl]c raill-rate ])rofilc using  the radar
MIcctivitics  assuming various l)lausil)lc  values for tlte  droI) size distril~ution  (1)S1)) sllapc
l)arametcrs, tllc]l sclding tllosc  ])alalt]cte;  val[[m wilictl  ]Jroducc cstinlatcs  t h a t  arc ]]]ost
consistmlt with  tllc  passive ohscrvdt  ions. ‘1’IIc rmultillg  cstiltlates  a re  cx])ressd dirmtly  ill
tcrn]s  of tllc  1)S1) ~)aramders, tl]~ls allowillg  ()]lc to calculate ally raiil-relatd  qua~ltity  cli-
rcctly,  SUC]I as rail] rate, ])rccil)itatillg  Iiqllid water, (’tc, at every  altitl[dc  I}ill.  ‘1’IIc IIayesia]l
al)l)roacll  also allows olic to nlakc  calc(llat  c t IIC “error I)ar” associated with  caclt cstilnate,
and  to accou]lt  fol tllc  f a c t  t h a t  tllc  fiel(ls o f  vic~v o f  tllc  active allcl  l)assivc  arlk’l][las arc
(Ii fl’crc]lt,  using  tile  I)cst availal)lc  ra(liativc t  rallsf(~r ll~o(lels  and  ivitllout  Illakillg  ally ad ]Ioc
assl]ln])tiolls.


